Compilation: units 2 and 3 -- lab apparatus

Compilation: units 2 and 3 -- motion analysis with high-tech, low-tech, video 

Date:    Thu, 22 Sep 2005 

From:    Jon Rockman 

Approaching the paradigm lab for Unit 2, I'm trying to decide about the choice of apparatus. I've always done the ball on the ramp with photogates, which tends to work pretty well with a few exceptions. The problems my students have encountered have been 1) there's always some

error introduced by the non-zero initial velocity, 2) measuring the distances accurately takes a good deal of care, which I'm not sure 9th graders have, and 3) it's hard to convince them to graph the independent variable (which, in this case, is position) on the vertical axis.

I'm wondering if it makes more sense to use spark timers, either with freely falling objects or with dynamics carts on angled ramps. Advantages: 1) it's easier to make the initial velocity non-zero, 2) distance measurements are much easier to make, 3) time is clearly the independent variable, 4) you get a lot more data points, and 5) the transition to motion maps is almost trivial -- the spark tape IS a motion map. The main disadvantage I can see is that it's almost too clean -- the whole

setup and collecting of data would be over with in 30 minutes.

Part of me wants to introduce BOTH types of apparatus and just let the students choose. This might be the most authentic Modeling approach.

------------------------------

Date:    Thu, 22 Sep 2005 

From:    stan hutto 

     What's wrong with collecting data in 30 minutes? Then you can spend more time on modeling the system. Although I use picket fences, carts and photogates, I can see a real advantage in the spark timers and the transition to motion diagrams (maps) and then on to graphical descriptions in general.  In my pre-Modeling days and before I had computers, I used the spark timers from Nakamura Co. and got excellent results. I would have the students cut the tapes into corresponding sections and tape them to form the P-T graph. 

------------------------------

Date:    Thu, 22 Sep 2005 

From:    Schuetze 

     The physical connection to motion maps almost makes want to purchase spark timer set-ups.  The photogate setup that I use takes a lot more student care to get good data.  A motion sensor is the high tech version of a spark timer.  It makes digital marks on the screen 10s or 100s of times per second.  I am going to have to look to see if I can adjust the software to reduce the data collection rate to less than 10 per second.  The other disadvantage is the shadow region that one must avoid by being too close to the sensor.

     Maybe this is a better application for a smart pulley set-up.  A smart pulley has the advantage of making the initial reading as zero displacement instead of the motion sensor frame of reference. 

     Any PASCO / Datastudio folks out there who know the answer to my motion sensor idea before I experiment myself?

------------------------------

Date:    Thu, 22 Sep 2005 

From:    Richard J. McNamara

     Have you upgraded to Logger Pro 3.3? The video analysis tools make examining motion with constant acceleration easier than ever. You can select the frame where the motion begins and establish that that frame represents when the clock reads t = 0. You can also re-position the 

origin of the coordinate system so that the starting position of the object is 'at the origin'. While it used to be tough to find digital movie up which to perform analysis, with the availability of digital 

cameras, that no longer an issue. Almost any digital still camera has the ability to make movies that are a few seconds long. That's all you need for motion analysis. A minute or less to shoot the video, a minute or two to download from the camera to a computer, start Logger Pro, click Insert and choose movie and you are ready to go.
     What are the advantages? The variation in the way the ball is released each time is gone. The movie you watch really does show position of the object as a function of time. And if you do a good job of scaling the movie and carefully click on each position value, the data you get is 

phenomenal. And the kids learn how to use it fast. 


-------------

Date:    Fri, 23 Sep 2005 

From:    Jon Rockman 

     It hadn't occurred to me to do this lab with video analysis. I've used Logger Pro 3.3 to do projectile analysis with great success, so it should have been an obvious connection. Actually, now that Rich points me in this direction, I've discovered that the recently-released Logger Pro 3.4 will import the video directly from a webcam, saving steps while not making the lab too cook-booky.
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